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Abstract: Type 2 diabetes is a disease state associated with various
metabolic abnormalities, including dyslipidemia and hypertension,
which increase cardiovascular risks. Consequently, the goals for
management of type 2 diabetes have evolved in recent years to
include other measures aside from only glycemic control (eg, blood
pressure, lipid levels). The thiazolidinediones (TZDs) play a funda-
mental role in the management of type 2 diabetes. These agents
provide effective, lasting glycemic control and may exert beneficial
effects on atherogenic processes. This retrospective database anal-
ysis was designed to evaluate the effects of rosiglitazone, pioglita-
zone, and troglitazone in the clinical practice setting. We conclude
that the 3 TZDs are equally effective in maintaining glycemic control
and have similar incidences of weight gain and edema in the long term.
These agents may produce subtle variations in lipid profiles as de-
scribed in short-term studies, but this is the first study that addresses the
lipid data more than 1 year after treatment. Some subtle variations in
blood pressure effects were noted demonstrating the need for fewer
antihypertensive medications for patients taking rosiglitazone to
achieve the same blood pressure goals as patients taking pioglitazone or
troglitazone.
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Learning Objectives

e Compare 3 thiazolidinedione (TZD) drugs for their efficacy
in controlling hyperglycemia in patients with type 2 dia-
betes, as reflected by levels of glycosylated hemoglobin as
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well as changes in the use of insulin, insulin secretagogues,
and metformin.

* Contrast the 3 TZDs under study with respect to their
effects on the lipid profile and blood pressure, and on
requirements for the concomitant use of lipid-lowering and
antihypertensive medications.

* Point out any differences between the 3 TZDs in the
frequency of side effects.

Most patients with type 2 diabetes exhibit a cluster of
abnormalities that include insulin resistance, dyslipide-
mia, and hypertension. These characteristics are associated
with increased risk of cardiovascular disease. Consequently,
the objectives for management of type 2 diabetes have been
revised several times in recent years, changing from a focus
on pure glycemic control to inclusion of goals intended to
improve cardiovascular outcomes. Current guidelines from
the American Diabetes Association (ADA) incorporate rec-
ommendations for the prevention and management of dia-
betic complications as well as the management of lipids,
blood pressure, and nephropathy.’

The insulin-sensitizing thiazolidinediones (TZDs) play
a fundamental role in the management of patients with type 2
diabetes. TZDs directly address the basic problem of insulin
resistance by improving peripheral glucose disposal and in-
sulin sensitivity in muscle, liver, and adipose tissue.”* These
agents effectively lower blood glucose levels in patients with
type 2 diabetes*> and may have beneficial effects on athero-
genic processes within the vessel wall.® TZDs also appear to
improve some aspects of dyslipidemia associated with type 2
diabetes.”

Rosiglitazone and pioglitazone are the 2 TZDs cur-
rently available in the United States; troglitazone was with-
drawn from clinical use in March 2001 as the result of rare,
but serious, drug-related hepatic failure. Comparisons of
published clinical trial data suggest that the available TZDs
have similar glycemic effects.*>* 27 However, some studies
intended to compare the effects of individual TZDs on lipid
parameters have been plagued with bias and design errors and
are usually too short in duration to determine long-term
effects that would be observed with clinical use.*® >’ This has
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led to conflicting data that require rigorous appraisal and
evaluation by the clinician to draw legitimate conclusions.

In this analysis, the long-term effects of rosiglitazone,
pioglitazone, and troglitazone in patients with type 2 diabetes
in a clinical practice setting are evaluated.

METHODS

In this retrospective database analysis, rosiglitazone, pio-
glitazone, and troglitazone were compared with respect to their
effects on glycemic control, lipid parameters, blood pressure,
weight variation, edema, and liver function in patients with type
2 diabetes. Another end point of this study was to determine if
the addition of antilipidemic and antihypertensive medications
to existing TZD therapy resulted in any differences in achieving
ADA standards. Data were retrieved from an extensive review
of patient records at the Diabetes and Glandular Disease Clinic
in San Antonio, Texas. Cases of all patients continuously taking
a TZD initiated at the clinic for at least 300 days, but for no more
than 900 days, were evaluated. The treatment duration was
chosen so that patients would be on a TZD for a significant
amount of time and be compared with patients on troglitazone.
Cases in which patients were exposed to more than one TZD
were excluded from the study. Patient data were extracted from
a computerized medical recordkeeping system.

Glycosylated hemoglobin (Alc), blood pressure, and
lipid measurements (ie, total cholesterol, low-density lipopro-
tein [LDL], high-density lipoprotein [HDL], and triglycer-
ides), weight, edema, and aspartate aminotransferase (AST)
were compared before and after the initiation of the respec-
tive TZD. Other parameters observed were changes in the
therapeutic regimen, including the use of insulin and insulin
secretagogues, lipid-lowering therapies, and antihypertensive
medications. To establish a correlation among the dosing of
multiple brands of medications, data were imputed as a percent-
age of the maximal dose of each medication at the time of
observation. Data for insulin use were recorded as the total
amount of units used by each patient regardless of the brand or
analog of insulin.

One-way analysis of variance (ANOVA) and x> analysis
were used to address significant differences among groups of
patients before TZD initiation. These data were compared for
age, gender, race, weight, presenting comorbidities, amount of
insulin used, and additional medications, including sulfonyl-
ureas, metformin, antihypertensives, and antilipidemic medica-
tions. Data were also compared for duration of TZD treatment,
percentage maximal dose of TZD, and time since first diagnosis
(duration of diabetes). Once treatment was initiated with a TZD,
paired ¢ test and x* analyses were performed to compare data
within each TZD group; ANOVA was used to compare data
among rosiglitazone, pioglitazone, and troglitazone groups.

RESULTS

Two hundred eighty-seven cases met study criteria and
were included in this review: 98 patients treated with piogli-
tazone, 99 patients treated with rosiglitazone, and 90 patients
previously treated with troglitazone. Patients who were treated
with a TZD before coming to the clinic were purged from the
analyses because their start dates were inaccurate.
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Baseline demographic characteristics of the study popu-
lation are shown in Table 1; there were no significant differences
among the treatment groups at baseline. The mean age of the
study population was between 57.8 and 59.3 years, and average
duration of diabetes was between 10.0 and 11.6 years. No
differences were noted in gender, racial distribution, other co-
morbidities, or antihypertensives used before treatment with
TZDs among the 3 groups. The most predominantly observed
comorbidities at baseline were dyslipidemia, hypertension, and
coronary artery disease. The majority of patients were being
treated with an antihypertensive medication before the addition
of TZD therapy.

Table 2 demonstrates the average number of days that
each patient was exposed to TZD therapy at the time of the
analysis and the percentage of the maximal TZD dose that
was prescribed. On average, patients taking troglitazone took
a significantly higher percentage of the maximum dose com-
pared with patients treated with rosiglitazone or pioglitazone
(ANOVA = 0.013). There was no statistical difference in the
percentage of maximum dose taken by patients treated with
either rosiglitazone or pioglitazone. There also were no dif-
ferences among the groups with respect to units of insulin
used daily, percentage of the maximum dose of sulfonylurea
prescribed, or the amount of metformin prescribed daily. It is
important to note that if patients received no concomitant
diabetes medication at baseline, their percentage of dose was
entered as a zero and they were included in the analysis.

Baseline values for Alc, total cholesterol, LDL choles-
terol, HDL cholesterol, triglycerides, and mean arterial blood
pressure (MABP) before TZD initiation are shown in Table 3.
The mean baseline Alc for the study population receiving
pioglitazone (8.98%) was slightly higher than the rosiglita-
zone (8.85%) and troglitazone (8.55%) groups, but the dif-
ference was not significant. Significant reductions in Alc
were seen in each of the 3 treatment groups before and after
the initiation of TZD therapy (f test <.0001); however, there
were no significant differences in Alc reduction among groups
(ANOVA = 0.564) (Fig. 1). Although no differences were
observed among groups with respect to lipid parameters at
baseline, significant decreases were observed for total choles-
terol, LDL, and triglycerides subsequent to TZD initiation in
each treatment group (Table 4). A significant increase in HDL
was seen only in patients receiving pioglitazone or rosiglitazone.
Pioglitazone and rosiglitazone were statistically superior to tro-
glitazone with respect to raising HDL. There were no statistical
differences among the 3 drugs with regard to their effects on
total cholesterol, LDL, or triglycerides.

Evaluations of antilipidemic medications prescribed con-
comitantly with individual TZD therapy were conducted. The
mean percentage of maximum statin dosage was significantly
higher after initiation of TZD therapy in each subset of patients
(¢ test <.0001), increasing from 21.4% to 33.7% in the piogli-
tazone group, from 19.7% to 34.8% in the rosiglitazone group,
and from 16.4% to 34% in the troglitazone group. The mean
percentage of maximum fibrate dose increased from 70.9% to
71.9% in the pioglitazone group and from 78.5% to 85.1% in
the rosiglitazone group and decreased from 64.1% to 57.7%
in the troglitazone group. Comparing the TZDs with each
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TABLE 1. Demographic Characteristics at Baseline

Pioglitazone  Rosiglitazone  Troglitazone ANOVA

Demographic Characteristic (n = 98) (n =99) (n = 90) or x*
Age (yrs)

Mean = SD 57.8 = 11.3 59.0 = 134 59.3 = 12.1 0.5746
Sex, n 0.7465

Male 52 55 45

Female 46 44 45
Duration of diabetes (yrs)

Mean * SD 10.7 £ 8.7 10.0 = 8.2 11.6 £ 8.6 0.322
Racial distribution, n 0.4747

Asian 1 1

Black 1 3 5

Hispanic 46 54 50

White 48 41 33

Other 2 0 1
Weight (Ib)

Mean * SD 202.7 £ 46.8 196.9 =457  201.0 = 44.7 0.647
Comorbidities, n 0.1917

Coronary artery disease 23 23 20

Congestive heart failure 1 1 3

Dyslipidemia 68 79 64

Hypertension 56 72 65

Other 123 94 82
Antihypertensive therapy before 0.7032

treatment with TZD, n

ACE inhibitor 42 41 37

a-antagonist 2 2 3

ARB 4 8 10

B-blocker 12 14 7

Calcium channel blocker 16 18 19

ACE indicates angiotensin-converting enzyme; ANOVA, one-way analysis of variance; ARB, angiotensin-
receptor blocker; SD, standard deviation; TZD, thiazolidinedione.

TABLE 2. Thiazolidinedione Exposure and Concomitant Antidiabetic Medications

Pioglitazone Rosiglitazone Troglitazone

Baseline Characteristic (n = 98) (n=99) (n = 90) ANOVA
Duration of TZD exposure (days)

Mean * SD 528.7 £ 149.1 514.5 + 154.8 547.8 = 1459 0.1979
Percentage maximal dose (%)

Mean * SD 76 =22 78 = 28 86 £ 20 *
Concomitant antidiabetic medication use Insulin (units)

Mean * SD 63 = 63.8 57.6 = 25 61.2 =302 0.4876
Sulfonylurea (percent maximal dose)

Mean * SD 58 =27 50 =29 54 =30 0.2845
Metformin (mg)

Mean * SD 1829.7 = 666.7 1888.7 = 505.9 1829.7 + 666.7 0.9996

*ANOVA = 0.0130 for troglitazone versus pioglitazone and rosiglitazone; ¢ test = 0.7067 for pioglitazone versus rosiglitazone.
ANOVA indicates one-way analysis of variance; SD, standard deviation; TZD, thiazolidinedione.

other showed no significant difference in the use of antilipi-
demic medications. There were no significant variations in
the use of triglyceride-lowering medications within or among
the 3 TZD groups. It is important to note that for patients who
did not receive a statin at baseline, their percentage of dose
was entered as a zero and they were included in the analysis.

© 2006 Lippincott Williams & Wilkins

Among insulin users, the number of units of insulin
used daily decreased significantly in each group after TZD
therapy was introduced, although no differences among the
groups were observed. Similar analyses were performed to
measure the use of insulin secretagogues before and after TZD
initiation. The results were similar to those for insulin except that
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TABLE 3. CGlycemic, Blood Pressure, and Lipid Parameters at Baseline
Baseline Characteristic Pioglitazone Rosiglitazone Troglitazone ANOVA
Alc (%)
Mean *= SD 898 £ 1.9 8.85 £ 2.1 8.55 £ 1.7 0.3847
MABP (mm Hg)
Mean = SD 94.9 = 10.7 94.5 = 12.8 974 *£9.2 0.2752
Total cholesterol (mg/dL)
Mean = SD 192.4 = 534 191.3 = 40.4 202.7 =399 0.1279
LDL-C (mg/dL)
Mean *= SD 109.9 = 31.7 110.5 = 31.6 116.5 = 33.2 0.2450
HDL-C (mg/dL)
Mean = SD 448 = 13.2 440 = 11.6 479 = 133 0.1610
Triglycerides (mg/dL)
Mean = SD 272.1 = 474.1 281.6 * 331.1 2339 = 183.2 0.462
Alc indicates glycosylated hemoglobin; ANOVA, one-way analysis of variance; HDL-C, high-density
lipoprotein cholesterol; LDL-C, low-density lipoprotein cholesterol; MABP, mean arterial blood pressure; SD,
standard deviation.
Pioglitazone  Rosiglitazone  Troglitazone Patients receiving rosiglitazone used significantly fewer antihy-
(n=98) (n=98) (n=90) . . . ..
pertensive medications to reach similar ADA blood pressure
02| goals compared with patients receiving the other 2 TZDs.
c . 04 . The classes of antihyperteqsive agents.used by patients
g3 o6 in each of the 3 groups were reviewed, and it was concluded
o that the observed difference in the percentage of maximum
g5 084 dose was not a result of the class proportions of antihyper-
‘é % 14 tensive used. In a review of the number of concomitant
R 1.2+ antihypertensive medications used per patient at baseline and
1.4 after the initiation of TZD therapy, the percentage of patients
16 using a single antihypertensive agent compared with patients

FIGURE 1. Mean change from baseline in Alc.* *Paired t
test <.0001 for comparison before and after TZD treatment
of all 3 treatment groups; ANOVA = 0.564 for between-
group comparison. A1C indicates glycosylated hemoglobin;
ANOVA, one-way analysis of variance; TZD, thiazolidinedi-
one.

the decrease observed with pioglitazone did not reach statistical
significance. There were no differences among the groups with
respect to amount of metformin prescribed before and after the
addition of TZD therapy.

A tendency toward decreasing MABP was observed in
all treatment groups subsequent to the initiation of TZD
therapy. A significant decrease was found only in the trogli-
tazone group (P = 0.02). In a separate analysis, a comparison
was made among the 3 groups regarding the number of
patients attaining the ADA criteria for target blood pressure
(130/80 mm Hg). No significant difference was found among
patients taking pioglitazone, rosiglitazone, or troglitazone,
with 62.2%, 62.6%, and 54.6% of patients reaching the target
ADA goal, respectively. Patients treated with pioglitazone
(39.9% before and 53.1% after; ¢ test = 0.0029) and trogli-
tazone (36.3% before and 47.1% after; ¢ test = 0.0211)
demonstrated a significant increase in the mean percentage of
maximal dose of antihypertensive used before and after TZD
therapy. An increase in percentage of maximal dose was also
observed in the rosiglitazone group (37.6% before and 40.1%
after; ¢ test = 0.2733), but did not reach statistical significance.
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using 2 agents did not change significantly in any group
during the treatment period. The percentage of maximum
dose was not a result of the use of a combination of antihy-
pertensive agents or a single agent; no differences were
observed among groups. In a similar analysis, the percentage
of diuretics used in the pioglitazone and rosiglitazone groups
increased significantly during the TZD treatment period.
Further comparison among the groups did not show signifi-
cant differences.

The incidence of commonly reported adverse events is
summarized in Table 5. Incidence of subjectively reported
weight gain was 20.4%, 17.2%, and 8.9% in the pioglitazone,
rosiglitazone, and troglitazone groups, respectively, although
no significant difference was observed among groups. There
was no difference in the incidence of self-reported edema,
hypoglycemia, dyspnea, or change in AST among groups.

DISCUSSION

Based on the data from this study, rosiglitazone, pio-
glitazone, and troglitazone appear equally effective in lower-
ing blood glucose levels in patients with type 2 diabetes and
have similar incidences of weight gain and edema in the long
term. However, in the evolution of type 2 diabetes manage-
ment, it has become clear that glycemic control is not the only
goal of treatment. Comorbid conditions such as hypercholes-
terolemia and hypertension also must be managed in these
individuals. As a result, the ADA recommends that patients
with diabetes be treated to a goal blood pressure of less than

© 2006 Lippincott Williams & Wilkins
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TABLE 4. Lipid Parameters Before and After Thiazolidinedione Therapy
Total Cholesterol LDL HDL Triglycerides
(mg/dL) (mg/dL) (mg/dL) (mg/dL)

Treatment Mean SD Mean SD Mean SD Mean SD
Pioglitazone

Before 192.4 53.4 109.9 31.7 44.8 13.2 272.1 474.1

After 180.9 48.6 98.6 27.8 494 12.9 204.7 255.4

t test 0.0144 0.0006 <0.0001 0.0015
Rosiglitazone

Before 191.3 40.4 110.5 31.6 44 11.6 281.6 331.1

After 182.6 35 103.8 26.9 47.9 11.9 205.3 225.1

t test 0.0138 0.0212 <0.0001 <0.0001
Troglitazone

Before 202.7 39.9 116.5 332 47.9 13.3 233.9 183.2

After 189.1 39.5 104.4 30.5 472 12.6 200 138.6

t test 0.0076 0.003 0.3137 0.0358
ANOVA 0.38 0.4336 ANOVA <.0001 for pio 0.4467

and rosi versus tro

t test = 0.8031 for pio
versus rosi

ANOVA indicates one-way analysis of variance; HDL, high-density lipoprotein cholesterol; LDL, low-density lipoprotein cholesterol; pio, pioglitazone; rosi, rosiglitazone; SD,

standard deviation; tro, troglitazone.

TABLE 5. Incidence of Weight Gain, Edema, Hypoglycemia,
Dyspnea, and Other Adverse Effects Reported by Patients
During Treatment With Thiazolidinedione Therapy*

Incidence (%)

Weight
Treatment Gain® Edema Hypoglycemia Dyspnea Other
Pioglitazone 20.4 19.4 2.0 0 5.1
Rosiglitazone 17.2 12.1 2.0 2.0 0
Troglitazone 8.9 11.1 0 0 0

*x? analysis revealed no significant difference among groups (x> = 0.1608).
TSubjectively reported weight gain.

130/80 mm Hg and lipid levels of LDL less than 100 mg/dL,
triglycerides less than 150 mg/dL, and HDL greater than 40
mg/dL (American Diabetes Association, 2005); these guide-
lines are similar to those proposed for the general population
by the National Cholesterol Education Program.*®

As a result of heightened interest in modifying multiple
risk factors simultaneously, a collection of data has accumu-
lated comparing the effects of individual TZDs on cardiovas-
cular outcomes. As a class, TZDs may improve some aspects
of dyslipidemia associated with type 2 diabetes by increasing
HDL, increasing LDL particle size, and possibly reducing
triglycerides,” >33~ effects that may lead to improved
cardiovascular outcomes. However, conflicting and inconsis-
tent clinical trial reports have made it difficult for practitio-
ners to draw accurate conclusions about the clinical signifi-
cance of individual TZD effects, particularly with respect to
LDL and triglycerides. Flaws in earlier studies with respect to
trial design, marked differences in patient populations and
baseline laboratory values, and short duration may account
for disparities in findings.?® "

© 2006 Lippincott Williams & Wilkins

In this nonrandomized analysis, populations were care-
fully compared before the initiation of TZD therapy to ensure
homogeneity and a high degree of validity. The duration of
patient observation was also longer than in earlier studies and
included a larger population. Based on findings from this study,
it appears that TZDs may produce subtle variations in lipid
profiles and blood pressure effects, but our overall analyses
suggest that there are very few long-term differences among
them. Results from this study demonstrated a significant de-
crease in triglycerides that was equally observed among the 3
TZDs evaluated. These results differ from comparisons made in
earlier studies that were conducted during the acute phase of
TZD initiation in smaller populations. In a retrospective study,
triglyceride levels were found to have increased 13% with
rosiglitazone but decreased 14% below baseline with pioglita-
zone (24% reduction overall, P = 0.02). This study, however,
only examined the charts of 20 patients and the duration of
treatment was less than 1 year in all cases.*® In addition, because
the number of subjects in the study was small and the standard
deviations were huge, the accuracy of the Student paired ¢ test to
determine significance is questionable.

Gegick and Altheimer’® also reported notable triglyc-
eride worsening when patients received rosiglitazone com-
pared with pioglitazone, but their observational study was
only 3.2 months in duration, and at the time that the new
TZDs were initiated, more patients in the pioglitazone group
(66%) were receiving statins versus the rosiglitazone group
(48%). The researchers then performed a retrospective anal-
ysis to further address the change in lipids over time with the
TZDs*'; however, the study duration was only 12 months.
Like in the previous study, more patients in the pioglitazone
group (62.7%) were using statins versus patients in the rosigli-
tazone group (40.8%). Conversely, when Lewin and col-
leagues®” studied the effects of simvastatin on the lipid profile
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and attainment of LDL cholesterol goals when added to TZD
therapy in patients with type 2 diabetes in a randomized, double-
blind, placebo-controlled trial, it was unclear what the baseline
lipids were for each group of patients (pioglitazone vs rosigli-
tazone). Nonetheless, the addition of simvastatin appeared to
help them equally.

The consensus of the clinical literature that has drawn
comparisons among TZDs seems to be that they are equal in
their glucose-lowering ability and that individual selection
may be based on other factors such as cardiovascular benefits
and side effects. Unfortunately, the knowledge that we have
attained in comparing individual TZDs is derived from earlier
studies with very short durations involving small numbers of
patients.”®* 37 In an initial study comparing the efficacy and
side effects of the 3 TZDs in the clinical practice setting, only
50 patients were included and the duration was 4 months.*>
Similarly, Davidson and colleagues® concluded in their ran-
domized follow-up trial that pioglitazone appeared to be
superior to both preceding troglitazone and alternative ros-
iglitazone therapy in improving Alc and dyslipidemia with-
out significant weight gain. This study included only 39
patients. Faiman and colleagues® prospectively randomized
58 patients in their study that was 2 months in duration. This
study suggested a trend toward lower triglyceride values in
the pioglitazone group. In a retrospective review of randomly
selected medical records, it was found that treatment with
pioglitazone was associated with greater beneficial effects on
blood lipid levels than treatment with rosiglitazone, but the
average duration of treatment was only 17 weeks.”® Data
obtained from this study add to the existing collection of
support for the effectiveness and safety of TZDs in lowering
glucose levels but do not support the premise that large
enough differences in cardiovascular effects exist to support
clinical decision-making.

Appropriate study is critical for clinical conclusions, even
if the population is large. A prospective, randomized study
demonstrated significant improvement in the lipid profile after
changing from troglitazone to pioglitazone versus rosiglitazone.
The duration of treatment was again 4 months. The “washout”
period from troglitazone was 2 weeks, and no prior data were
given on how long patients were exposed to troglitazone before
converting to rosiglitazone and pioglitazone. Also, the data on
the use of metformin between groups were not clear.** Likewise,
in a prospective, randomized study that demonstrated that pio-
glitazone compared with rosiglitazone is associated with a sig-
nificant improvement in triglycerides, HDL cholesterol, LDL
particle concentration, and LDL particle size, the patients were
followed for 24 weeks.*

All of these studies end where our study begins. The
data evaluated in prior studies compare baseline versus data
less than 1 year into treatment. We compared data at baseline
versus data more than 300 days after the initiation of treat-
ment. Only the acute-phase effects are presented in these
previous studies. By following the trends of all of these
studies, it is clear that there is a tendency toward and
dissipation of these differences over time. The larger number
of cases in our analysis explains the contradictory informa-
tion found in earlier TZD comparisons.
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TZDs are not a substitute for conventional lipid-lowering
therapies such as statins or fibrates in patients with type 2
diabetes. In this analysis, the observed lipid effects were likely
the results of improved glycemic control combined with physi-
cian interventions to manage lipid levels. Patients were properly
treated with antilipidemic therapy and managed according to
ADA guidelines. This can be seen in the significant increase in
statin use in all 3 treatment groups. Interventions with choles-
terol-lowering medications were carefully evaluated, and there
were no differences among the 3 groups in the amount of
antilipidemic used. Based on this perspective, our study suggests
that none of the TZDs opposed or restricted the action of
antilipidemic medications. This finding is consistent with an-
other randomized, double-blind study that demonstrated the
addition of atorvastatin to rosiglitazone further improved lipid
profiles in patients with type 2 diabetes.** Indeed, the majority of
patients in our study achieved ADA lipid targets without com-
promise.

The prevalence of hypertension is up to 2 times greater
in patients with diabetes than in patients without diabetes.*>**¢
Hypertension is associated with substantial insulin resistance
and, in the present study, TZD therapy with pioglitazone,
rosiglitazone, and troglitazone were logically shown to re-
duce MABP. This is supported by similar findings in pre-
viously published trials.*” *° In our analyses, a similar pro-
portion of patients achieved the ADA-recommended target
for blood pressure in each treatment group. Notably, patients
receiving rosiglitazone required significantly fewer antihy-
pertensive medications to reach this goal.

From our observations, we conclude that TZDs are
equally effective in providing glycemic control (Alc) in pa-
tients with type 2 diabetes. These agents also appear to have
similar effects on weight and edema. During the study, the
majority of patients treated with TZDs reached target blood
pressure goals as recommended by the ADA. Although small
variations in lipid effects were noted with the TZDs evaluated,
all 3 agents increased HDL and lowered triglyceride levels. Any
differences in lipid-lowering ability diminished during the dura-
tion specified by this study. Additionally, none of the patients
receiving TZDs required higher doses of statins or fibrates to
achieve ADA lipid goals.
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